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Description 

AUTOMATIC LEVEL CONTROLLING APPARATUS 

Technical Field 

[1] The present invention relates to an automatic level controlling apparatus that is 

mounted on a base of the machinery to make the machinery level and absorb vibration 
generated from the machinery. The present invention farther relates to an automatic 
level controlling apparatus for supporting the load of the machinery such as a washing 
machine, which generates vibration, making a bottom of the machinery level, and at- 
tenuating the vibration generated from the machinery not to transmit the vibration 
generated from the machinery to a floor where the machinery is installed. 

Background Art 

[2] Generally, appliances such as a washing machine, a dishwasher, a refrigerator, and 

the like are designed in a hexahedral shape having four corners on each of which a leg 
for controlling the level is mounted. The level is controlled by rotating the leg. 

[3] That is, in order to control the level of the appliances, the leg is provided at an outer 

circumference with a screw so that the level can be adjusted while rotating the leg. 
However, such a level controlling structure has a problem in that the appliance must be 
lifted to rotate the leg. That is, it is very difficult for the aged and infirm to control the 
level of the appliance in a state where they are lifting the heavy appliance such as the 
washing machine and refrigerator. 

[4] Particularly, for the washing machine, since a large amount of vibration is 

generated daring the washing process by the rotation of the washing tub. Therefore, 
the level controlling apparatus having the vibration absorbing fanction has been 
required. 

[5] To solve the above problem, an automatic leg structure that can control the level 

without rotating and effectively absorb the vibration generated during the operation of 
the washing machine has been proposed. The automatic leg is formed in a cylindrical 
shape, having a spring inserted therein. The level of the appliance can be automatically 
controlled while the spring is compressed by the self-gravity of the appliance. 

[6] That is, the automatic leg includes a leg body, a spring disposed in the leg body, a 

leg bolt inserted into the leg body and having a bottom contacting a floor, and a piston 
mounted on an upper-outer circumference of the leg bolt. 

[7] The leg bolt is inserted into the leg body and the piston mounted on the leg bolt 

contacts an inner circumference of the leg body. When the leg body descends by the 
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self-gravity or vibration of the washing machine, the vibration can be absorbed by the 
spring. 

Disclosure of Invention 
Technical Problem 

However, since the automatic leg is comprised of a number of components for 
coupling the leg bolt, the assembling process is complicated and the manufacturing 
cost is increased. 

Furthermore, due to the large number of components, the overall size of the 
automatic leg is increased. 

Technical Solution 

Accordingly, the present invention is directed to an automatic level controlling 
apparatus that substantially obviates one or more problems due to limitations and dis- 
advantages of the related art. 

An object of the present invention is to provide an automatic level controlling 
apparatus that can be manufactured with the relatively small number of components, 
thereby saving the manufacturing costs. 

Another object of the present invention is to provide an automatic level controlling 
apparatus that can effectively absorb the vibration generated when the appliance is 
operated. 

Still another object of the present invention is to provide an automatic level 
controlling apparatus that can be designed in a small size by reducing the number of 
components so that it can be mounted on a location farthest from a bottom center of a 
washing machine, thereby improving the support of the load and effectively absorbing 
the vibration. 

Additional advantages, objects, and features of the invention will be set forth in part 
in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from 
practice of the invention. The objectives and other advantages of the invention may be 
realized and attained by the structure particularly pointed out in the written description 
and claims hereof as well as the appended drawings. 

To achieve these objects and other advantages and in accordance with the purpose 
of the invention, as embodied and broadly described herein, there is provided an 
automatic level controlling apparatus for supporting an appliance, including: a hollow 
leg body; a piston inserted in the hollow leg body; a spring seated on an upper portion 
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of the piston; a cap disposed on an upper portion of the piston to support an upper 
portion of the spring; a frictional member disposed around the piston; and a piston rod 
ccupled to the piston and supported on a floor. 

[16] In another aspect of the present invention, there is provided an automatic level 

controlling apparatus for supporting an appliance, including: a hollow leg body; at 
least one hook projection extending upward from a bottom of the leg body; a cap 
disposed on an upper portion of the leg body; a piston inserted in the hollow leg body; 
at least one hook step extending upward from a bottom of the piston; a spring seated 
on an upper portion of the piston; and a piston rod coupled by penetrating a center of 
the piston and supported on a floor. 

[17] In still another aspect of the present invention, there is provided an automatic level 

controlling apparatus for supporting an appliance, including: a hollow leg body; a cap 
disposed on an upper portion of the leg body; a piston inserted in the leg body to be 
capable of vertically moving; a piston rod coupled by penetrating a center of the piston 
and supported on a floor; and a spring extending from an upper portion of the piston to 
a lower portion of the cap to provide force moving the lower portion of the piston to 
the lower portion of the leg body in a state where there is no outer force. 

[18] It is to be understood that both the foregoing general description and the following 

detailed description of the present invention are exemplary and explanatory and are 
intended to provide farther explanation of the invention as claimed. 

Advantageous Effects 

[19] According to the present invention, the assembling process of the components is 

simple and the size of the apparatus can be reduced. Furthermore, since the apparatus 
can be mounted on a portion farthest from the center of the bottom of the washing 
machine, the supporting performance of the washing machine can be dramatically 
improved. 

[20] In addition, by the frictional member mounted around the piston, the vibration 

absorbing efficiency can be farther improved. 
[21] Furthermore, by improving the structure of the bottoms of the leg body and the 

piston, the idle of the piston can be prevented when the piston rod is coupled to the 

piston, thereby improving the user's convenience. 

Brief Description of the Drawings 

[22] The accompanying drawings, which are included to provide a farther understanding 

of the invention and are incorporated in and constitute a part of this application, 
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illustrate embodiment(s) of the invention and together with the description serve to 

explain the principle of the invention. In the drawings: 
[23] Fig. 1 is a partially broken perspective view of an automatic level controlling 

apparatus according to an embodiment of the present invention; 
[24] Fig. 2 is a vertical sectional view of an automatic level controlling apparatus 

according to an embodiment of the present invention; 
[25] Fig. 3 is a partially broken perspective view of a cap depicted in Figs. 1 and 2; 

[26] Fig. 4 is a perspective view of a piston depicted in Figs. 1 and 2; 

[27] Fig. 5 is a partially broken perspective view of a leg body depicted in Figs. 1 and 2; 

[28] Fig. 6 is a perspective view of the piston rod; 

[29] Fig. 7 is a view illustrating an automatic level controlling apparatus according to 

the present invention when a load is not applied to the automatic level controlling 
apparatus; and 

[30] Fig. 8 is a view illustrating an automatic level controlling apparatus according to 

the present invention when a load is applied to the automatic level controlling 
apparatus. 

Best Mode for Carrying Out the Invention 

[31] Reference will now be made in detail to the preferred embodiments of the present 

invention, examples of which are illustrated in the accompanying drawings. Wherever 
possible, the same reference numbers will be used throughout the drawings to refer to 
the same or like parts. 

[32] In the following embodiment, although a washing machine is exampled as an 

appliance where the inventive automatic level controlling apparatus is applied, the 
present invention is not limited to this. That is, the present invention can be applied to 
any of the appliances such as a dishwasher, a dryer and the like that generate load and 
vibration. 

[33] Fig. 1 is a partially broken perspective view of an automatic level controlling 

apparatus according to an embodiment of the present invention and Fig. 2 is a vertical 
sectional view of the automatic level controlling apparatus depicted in Fig. 1. 

[34] Referring to Figs. 1 and 2, the inventive automatic level controlling apparatus 100 

includes a cylindrical leg body 1 10, a cap 120 covering an upper portion of the leg 
body 1 10, a piston 140 reciprocally inserted in the leg body 1 10, a spring 130 seating 
on an upper portion of the piston 140, a piston rod 160 inserted into the leg body 110 
thragh a lower end of the leg body 1 10 and coupled to the piston by penetrating a 
center of the piston 140. 
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[35] A piston rod guide 1 13 extends downward from the lower end of the leg body 110 

and has a diameter less than that of the leg body 110. The piston rod 160 penetrates a 
center of the piston rod gride 113 and is inserted into the leg body 1 10. 

[36] A tighten nut 170 is fixed around the piston rod guide 113. That is, the tighten nut 

170 is mounted on a lower end of a base 200 so that the automatic level controlling 
apparatus 100 can be securely coupled to the base 200 of the washing machine. When 
the tighten nut 170 is tightened, the lower end of the leg body 110 tightly contacts the 
base 200. The overall self-gravity of the washing machine is supported by the base 
200. Therefore, the self-gravity and vibration of the washing machine are transmitted 
to the automatic level controlling apparatus 100. The identical results may occur even 
when the self-gravity and vibration are transmitted throigh the upper end or body of 
the automatic level controlling apparatus since the base 200 and the leg body 1 10 are 
coupled to each other. 

[37] A frictional member 150 is formed in a strip shape having a predetermined width 

aromd the piston 140. The frictional member 150 functions to absorb the vibration by 
the friction with the inner surface of the leg body 1 10. The frictional member 150 may 
be formed of a material such as felt that can effectively absorb the vibration or outer 
impact. 

[38] The assembling process of the above-described automatic level controlling 

apparatus 100 will now be described. 

[39] First, the piston rod guide 1 13 is inserted into a groove formed on the base 200 and 

the tighten nut 170 is inserted around the piston rod guide 113. The tighten nut 170 is 
provided at an inner circumference with a thread and the piston rod guide 1 13 is 
provided at an outer circumference with a thread so that the tighten nut 170 can be 
securely caipled to the piston rod gride 113. The tighten nut 170 is tightened so that 
the leg body 1 10 tightly contacts the base 200. At this point, the outer surface of the 
piston rod gride 1 13 is securely coupled to the inner surface of the tighten nut 170. 

[40] Since the leg tody 1 10 is integrally formed with the piston rod gride 1 13, the leg 

body 1 10 is securely supported on the base 200. 

[41] After the atove, the piston 140 is inserted into the leg body 110 thragh the upper 

end of the leg body 1 10 and the spring 130 is inserted into the leg body 1 10 and 
disposed on an upper portion of the piston 140. Then, the cap 120 is disposed to cover 
the upper end of the leg body 1 10. Here, since the inner circumference of the cap 120 
and the upper-cuter circumference of the leg body 1 10 are respectively provided with 
threads, the cap 120 can be securely coupled to the leg body 110. When the cap 120 is 



WO 2006/080705 



PCT/KK2005/003316 



6 

fixed on the upper portion of the leg body 1 10, the piston 140 is depressed such that 
the spring 130 can be compressed by a predetermined length. 

[42] After the cap 120 is coupled to the upper end of the leg body 1 10, the piston rod 

160 is inserted into the leg body 110 through the lower end of the leg body 1 10. The 
piston rod 160 penetrates the center of the piston rod glide 113 and is coupled to the 
piston 140. That is, by the threads formed on the piston rod 160 and the piston 140, the 
piston rod 160 and the piston 140 can be securely coupled to each other. 

[43] At this point, since a plurality of steps are formed on the lower end of the piston 

140 and the bottom of the leg body 1 10, the idle of the piston 140 on the bottom of the 
leg body 110 daring the coupling of the piston rod 160 can be prevented. Therefore, 
the assembling process or manipulation of the apparatus can be conveniently 
performed. Here, the steps are hooked on each other and formed in a radial direction 
from the center of the piston 140. This will be described in more detail later. 

[44] Fig. 3 is a partially broken perspective view of the cap. 

[45] Referring to Fig. 3, the cap 120 is coupled to the upper end of the leg body 1 10, by 

which the spring 130 inserted in the leg body 1 10 is compressed by a predetermined 
length. By the biasing force of the spring 130, the piston 140 is biased cutward of the 
leg body 110. 

[46] The cap 120 is formed in a cylindrical shape having a predetermined diameter. The 

cap 120 is provided with a piston head insertion hole 121 for receiving a head portion 
of the piston 140. The leg body 110 and the spring 130 are inserted and supported in a 
space 123 defined between a gdde sleeve 124 forming the piston head insertion hole 
121 and an cuter wall of the cap 120. The thread 122 is formed on the inner cir- 
cumference of the cap 120 and coupled to the upper-outer circumference of the leg 
body 110. The spring is inserted between the leg body 110 and the gide sleeve 123. 

[47] Fig. 4 is a perspective view of the piston. 

[48] Referring to Fig. 4, the piston 140 is formed in a cylindrical shape and provided at 

an outer circumference with a seating groove 141 in which the frictional member 150 
is received. The piston 140 is provided at a bottom with a hook step 143 extending 
from an edge to a center and a hook groove 142. The hook step 143 is inserted in a 
seating groove 112 formed on the bottom of the leg body 110 and a hook projection 
111 formed on the bottom of the leg body 1 10 is inserted in the hook groove 142. 
Therefore, when the piston 140 reaches the bottom of the leg tody 1 10, the relative 
location between the piston 140 and the leg body 1 10 is fixed not to idle. This can be 
realized by the hook projection 1 1 1, the hook step 143, the hook groove 142 and the 
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seating groove 112, which define a relative rotation locking part. 

[49] However, the relative rotation locking part is not limited to the above. Other 

structure will be possible as far as it can prevent the piston 140 from rotating relative 
to the leg body 110 when the piston 140 descends to the bottom of the leg body 1 10 
and can allow the piston 140 to rotate so that the frictional member 150 Junctions to 
attenuate the vibration when the piston 140 ascends from the bottom of the leg body 
1 1 0 by a predetermined height. 

[50] In addition, the frictional member 150 is seated on the seating groove 141 formed 

on the cuter circumference of the piston 140 and having a predetermined width and 
depth, thereby increasing the frictional force between the leg body 110 and the 
frictional member 150. As the frictional force is increased, the vibration and shock 
generated by the operation of the washing machine can be effectively attenuated by the 
automatic level controlling apparatus. The piston 140 is provided at a center with a 
piston rod penetration hole 144 throtgh which the piston rod 160 penetrates. The 
thread (see the reference numeral 145 of Fig. 2) is formed on the inner circumference 
of the piston rod penetration hole 144 so that the piston rod 160 can be securely 
coipled to the piston rod 140. 

[51] Fig. 5 is a partly broken perspective view of a lower portion of the leg body. 

[52] Referring to Fig. 5, the hook projections 1 1 1 are formed on the inner bottom of the 

leg body 1 10 in a radial direction and the seating grooves 1 12 on which the hook steps 
143 are disposed are formed between the hook projections 111. The tighten nut 
coupling portion 1 14 to which the tighten nut 170 is coupled is formed on the outer cir- 
cumference of the piston rod gudde 113 extending downward from the bottom of the 
leg body 110. 

[53] By the above-described structure, the piston 140 is disposed in the leg body 110 and 

the spring 130 disposed on the top of the piston 140 liases the piston 140. In addition, 
the hook step 143 and the hook grooves 142 that are formed on the bottom of the 
piston 140 are respectively engaged with the hook seating grooves 112 and the hook 
projections 1 1 that are formed on the bottom of the leg body 110. Therefore, when the 
piston rod 160 is coupled to the piston 140 while rotating in the piston 140, the idle of 
the piston 140 in the leg body 1 10 can be avoided. As a result, the convenience for the 
worker assembling the apparatus or the user can be improved. 

[54] Fig. 6 is a perspective view of the piston rod. 

[55] Referring to Fig. 6, the piston rod 160 has a predetermined diameter and length. A 

supporting plate 162 is formed on a lower end of the piston rod 160. The supporting 
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plate 162 is enclosed and protected by a housing 163. The thread is formed on a distal 
end portion of the supporting plate 162 and coupled to the piston 140. 
[56] Fig. 7 is a view illustrating the automatic level controlling apparatus according to 

the present invention when a load is not applied to the automatic level controlling 
apparatus and Fig. 8 is a view illustrating the automatic level controlling apparatus 
according to the present invention when a load is applied to the automatic level 
controlling apparatus. 

[57] Referring to Figs. 7 and 8, when the load is applied to the upper portion of the 

automatic level controlling apparatus 100 or the base 200, the leg body 110 descends 
and the spring 130 disposed in the leg body 1 10 is compressed. Until the tiasing force 
of the spring 1 30 becomes identical to the load of the washing machine, the leg body 
descends. As the leg body 110 descends, the bottom of the piston is separated from the 
bottom of the leg body 110. 

[58] Therefore, as far as the automatic level controlling apparatus 100 is installed any 

one of fair corners, the washing machine maintains the stable position. That is, even 
when the levels of the rest three corners are not adjusted, the level of the washing 
machine can be stably maintained. That is, it will be enagh to install the inventive 
automatic level controlling apparatus 100 on any one of the four corners of the paral- 
lelepiped. 

[59] When the vertical vibration and impact generated when the drum of the washing 

machine rotates is transmitted to the automatic level controlling apparatus 100, the leg 
body 1 10 vertically moves by the spring operation of the spring 130. That is, as the 
piston 140 vertically moves in the leg body 1 10, the vibration and impact can be 
absorbed. The vertical vibration and impact can be also absorbed by the frictional force 
generated between the frictional member 150 and the inner circumference of the leg 
body 110. 

[60] Namely, the vibration and impact can be absorbed by both the elastic force of the 

spring and the frictional force generated by the frictional member 150. When the 
horizontal vibration is generated from the washing machine, it can be attenuated by the 
frictional force in a circumferential direction between the outer surface of the frictional 
member 150 and the inner surface of the leg body 1 10. To realize this, the frictional 
member 150 is seated on the seating groove 141 by a bonding or fitting method. 

[61] It will be apparent to those skilled in the art that various modifications and 

variations can be made in the present invention. Thus, it is intended that the present 
invention covers the modifications and variations of this invention provided they come 
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within the scope of the appended claims and their equivalents. 
[62] For example, the relative rotation locking part is formed in the piston and leg body 

in the radial direction. However, the present invention is not limited to this case. An 
identical effect can be obtained even when a projection is formed on one of the piston 
and leg body and grooves are consecutively formed on the other of the piston and leg 
body. 

[63] In addition, instead of the thread, the components can be coupled to each other by 

other methods such as a bonding method. 
[64] Furthermore, although only one factional member is provided in the above 

embodiment, the present invention is not limited to this case. That is, two or more 

factional members can be provided. 

Industrial Applicability 

[65] According to the present invention, the assembling process of the components is 

simple and the size of the apparatus can be reduced. Furthermore, since the apparatus 
can be mounted on a portion furthest from the center of the bottom of the washing 
machine, the supporting performance of the washing machine can be dramatically 
improved. 

[66] In addition, by the frictional member mounted around the piston, the vibration 

absorbing efficiency can be farther improved. 
[67] Furthermore, by improving the structure of the bottoms of the leg body and the 

piston, the idle of the piston can be prevented when the piston rod is ccupled to the 

piston, thereby improving the user's convenience. 



